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(54) PIPE FOR BUBBLING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to continue stable 
bubbling in nonferrous refining by providing a blow-through pipe via 5 ^ 

the inside of the inner tube of a cylindrical water-cooled tube. 
SOLUTION: The pipe for bubbling comprises an iron blow-through 
pipe 1 and a stainless steel cylindrical water-cooled tube 2. The water 
cooling pipe 1 is formed in a jacket structure having outer, 
intermediate and inner tubes of concentrically annular section, and 
outer channel and inner channel are formed between the outer and 
intermediate tubes and between the intermediate and inner tubes. 
Cooling water introduced from a cooling water flow inlet 3 falls in the 
outer channel to arrive at the lowermost end, folded at the end of the 
intermediate tube, raised in the inner channel to arrive at the cooling 
water drain port 5. In the case of using, cooling water is introduced 
from a cooling water inlet 4, and drained from a cooling water drain 

port 5. The pipe for bubbling is installed in the hole provided at the ceiling of a furnace, the end of the pipe 1 
is dipped in a melted material while blowing nitrogen as bubbling gas, and bubbling is conducted. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the pipe for bubbling for blowing at least one 

sort in inert gas, air, and industrial use oxygen into ****** in a non-iron refinement furnace directly. 

[0002] 

[Description of the Prior Art] In order to make the unreacted raw material of ****** which is piling up in a furnace etc 
react completely on the occasion of operation of the non-iron refining furnace in se if_******** io which consists of a 
reactor 12, ****** \3 y a settler 14, an exhaust heat boiler 15, and a mineral concentrate burner 16 as shown in drawing 
3 , operation called bubbling for the purpose of prevention of the build up of the blast furnace bottom by the blast 
furnace bottom, the deposit of the magnetite accompanying the fall of the degree of ****** near the side attachment 
wall, etc. is performed. This bubbling inserts a metal pipe until the nose of cam is immersed in ****** in a furnace, it 
blows at least one sort in inert gas, air, and industrial use oxygen into direct ****** from this pipe, and makes **** 
rock from the ceiling of a settler. 

[0003] Since it can finally discharge out of a system as a slag even if the pipe used for this bubbling has a cheap thing 
and the melting point higher than the nonferrous melting point, and it reacts with **** and it melts conventionally, iror 
or the pipe made from an iron alloy is used. However, by contacting the hot gas in a furnace, and directly, a pipe 
deforms these pipes gradually, they are ****(ed) and a fenestrate etc. generates them. If it carries out after a bubbling 
start for several hours and the pipe for entrainments is specifically pulled up from the inside of a furnace, a pipe will 
****, the hole will have opened and it will become impossible [ bubbling ]. Consequently, it becomes impossible to 
have carried out bubbling to the exact position, and there was a problem that **** became unstable. 
[0004] 

[Problem(s) to be Solved by the Invention] this invention is made in view of the above-mentioned situation, and makes 
continuable bubbling which offered the technical problem the pipe for bubbling which can solve the aforementioned 
trouble, and was had and stabilized. 
[0005] 

[Means for Solving the Problem] The pipe for bubbling of this invention which solves the above-mentioned technical 
problem is used in order to blow at least one sort in air, nitrogen, and industrial use oxygen into ****** i n non-iron 
refinement furnaces, such as self-****, a ****** can furnace, and a converter, directly, and it consists of the cylinder- 
like water-cooled tube of an annular cross section, and the iron or the entrainment pipe made from an iron alloy formed 
by penetrating this cylinder-like water-cooled tube. 

[0006] Moreover, the pipe for bubbling of this invention for non-iron refinement furnaces It was formed by the inner 
tube cross-section annular with this heart, the inside pipe, and the outer tube, and shaft-orientations ends have closed. 
Outside passage is formed between an outer tube and an inside pipe, and inside passage is formed between an inside 
pipe and an inner tube. The outflow of cooling water is attached in outside passage in the inflow of cooling water and 
inside passage. The cylinder-like water-cooled tube constituted so that the cooling water which flowed from the inflow 
of cooling water flows along outside passage, and it might go into inside passage from the shaft-orientations end of an 
inside pipe, it might flow along inside passage and it might flow out of the outflow of cooling water, It is characterized 
by consisting of pipes for entrainments prepared by penetrating the inside of the inner tube of this cylinder-like water- 
cooled tube. 
[0007] 

[Embodiments of the Invention] In the pipe for bubbling of this invention, since the pipe for entrainments is protected 
from the hot gas in a furnace by the cylinder-like water-cooled tube, the pipe for entrainments does not deform and 
bubbling to an exact position becomes possible over a long time. It will not be scrupulous especially if the physical 
relationship at the nose of cam of the pipe for entrainments is short use very much as the cylinder-like water-cooled 
tube nose of cam of the pipe for bubbling of this invention. However, when aiming at prolonged use and the pipe for 



entrainments is made immersed in ****** ? it is desirable to make it the point of the cylinder-like water-cooled tube nol 
contact ****. This is because cooling water may contact **** and a phreatic explosion may be started, if a water- 
cobled tube nose of cam is corroded or worn out by **** and cooling water is revealed. 

[0008] Next, this invention is further explained using an example. Drawing 1 shows drawing of longitudinal section 
and the base of the pipe for bubbling of this invention. The pipe for bubbling consists of an iron entrainment pipe 1 and 
the cylinder-like water-cooled tube 2 made from stainless steel. The outer diameter of an entrainment pipe is 31mm, a 
bore is 25mm, and he has no coating. The size of a water cooling pipe is 50mm in the outer diameter of 90mm, the bon 
of 40mm, a length of 3500mm from a nose of cam to the inflow of cooling water 4, and vertical distance of the inflow 
of cooling water and the outflow of cooling water. The water-cooled tube has jacket composition which consists of an 
outer tube cross-section annular with this heart, an inside pipe, and an inner tube, and forms outside passage and inside 
passage respectively between an inside pipe and an inner tube between an outer tube and an inside pipe. The cooling 
water containing the inflow of cooling water descends, arrives at the lowest edge, turns up outside passage at the nose 
of cam of an inside pipe, goes up inside passage, and reaches the outflow of cooling water. Cooling water is made to 
flow from the circulating-water-flow entrance 4, and cooling water is made to discharge from the cooling water exhaus 
port 5 on the occasion of use of this pipe 10 for bubbling. And the pipe 10 for bubbling is installed in the hole in which 
it was prepared by the furnace crown section, and it blows in, blowing nitrogen as a gas 6 for bubbling, and the nose of 
cam of a pipe 1 is made immersed in ****** it is determined by a heat balance and the mass balance which is used 
although nitrogen is used as a gas for bubbling in drawing 1 , and other inert gases and air, industrial use oxygen, or 
these mixture of gas are used according to a situation. 
[0009] 

[Example] In the real furnace operation which consists of a reactor 12 with a diameter [ of 6m ], and a height of 6m, 
and a settler 14 with width of face of 7m, a length [ of 20m ], and a height of 3.3m with inside dimension as shown in 
drawing 3 The pipe 10 for bubbling of drawing 1 is inserted from the hole prepared in the settler ceiling. Setting up so 
that the entrainment pipe 1 may be immersed in 400mm ****** from a nose of cam, making it the point of the 
cylinder-like water-cooled tube 2 consist of ******** 0 n 150mm, and pouring cooling water at a rate of 3t/o'clock The 
operation for ten days was continued blowing 50Nm of nitrogen gas into ****** at a rate of 3/Hr. In addition, the 
operating condition in the meantime is as follows. 

**** charge 90 It is the amount of flux at the time of ton/. 12 It is a blast weight at the time of ton/. 33000 Nm3/o'clocl< 
target regulus grace 62 % target slag temperature Fe/Si02 in a 1230 ** slag 1.1 and the average copper grace of the 
used mineral concentrate are 3 1%, and iron grace is 25% and Si02. Grace was 7% and sulfur grace was 30%. In 
addition, this operating condition is the same as the conventional operating condition. In spite of having been in contac 
with the exhaust gas of an elevated temperature 2.2m of the pipe for bubbling in uptime, deformation had not occurred. 
Moreover, **** was always good. 
[0010] 

[Effect of the Invention] Even if the pipe for bubbling of this invention contacts the hot refinement exhaust gas in a 
furnace, since water cooling of the pipe itself is carried out, it does not deform, but can maintain **** by which 
bubbling stabilized for a long period of time became continuable, and was stabilized for a long period of time. 
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